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The sellar barrier’s: an important new concept in pituitary surgery.
Abstract
The sellar barrier's concept was created by our team in Tucumán in 2019. There are currently 3 welldefined subtypes: strong, weak and mixed. Published case series studies indicate that there is a strong
correlation between radiological, intraoperative findings and risk of cerebrospinal fluid (CSF) leakage.
Patients with weak sellar barrier have more risk of intraoperative CSF leak. The strong sellar barrier is a
protective factor for intraoperative CSF leak. The sellar barrier's concept is useful for clinical-surgical
practice and for the physician-patient relationship.
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Abstract
Our team created the sellar barrier concept in 2019. There are currently three distinct subtypes: strong, weak, and
mixed. Published case series studies indicate a strong correlation between radiological, intraoperative ﬁndings, and risk
of cerebrospinal ﬂuid (CSF) leakage. Patients with weak sellar barriers have more risk of intraoperative CSF leak. The
strong sellar barrier is a protective factor for intraoperative CSF leak. The sellar barrier's concept is useful for clinicalsurgical practice and the physician-patient relationship.
The aim of this work is purely educational: to carry out a review on this subject and to clarify the main bullet points.
Keywords: Sellar barrier, Pituitary surgery, Cerebrospinal ﬂuid leak, Endoscopic endonasal approach, Skull base

1. The sellar barrier: a novel concept in
pituitary surgery

T

he sellar barrier's concept was described for
the ﬁrst time by our team in 2019 [1]. A series of publications have followed [2e4], and it is
rapidly gaining strength. Currently, several teams
around the world have shown interest in applying
this concept.
The aim of this work is purely educational: to
carry out a review on this subject and to clarify the
main bullet points.

2. Preliminary concepts
To understand the constitution of the sellar barrier, we must ﬁrst understand the normal anatomical constitution of the roof of the pituitary fossa.
The roof of the pituitary fossa is constituted by the
sellar diaphragm (dura mater) and the suprasellar
arachnoid. The dura mater of the diaphragm is an
extension of the dura mater of the roof of both
cavernous sinuses [5,6].

The anatomy of the roof of the pituitary fossa and
especially the opening of the sellar diaphragm is
highly variable: it can be widely or intermediate
open or closed [7].

3. What is the sellar barrier?
The sellar barrier is deﬁned as an important limit
between the tumor and the CSF, and it is composed
of up to three anatomical layers: the arachnoid (the
only portion which is constant), the dura mater of
the sellar diaphragm and the pituitary glandular
tissue [1]. A structurally complete barrier is necessary to prevent CSF leakage (Figs. 1A, 2A and 3A).
The concept of the sellar barrier is best understood in a pathological scenario: when the tumor
moves the gland upward or sideways, the gland
adopts the barrier morphology [4].

4. Is there an imaging study where it can be
objectiﬁed?
The magnetic resonance image (MRI) is the gold
standard study to identify the sellar barrier (Evidence Level III). A speciﬁc sellar barrier MRI
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protocol must include sagittal and coronal slices in
T1-weighted volumetric sequences, with and
without contrast, axial and sagittal slices of the sellar
region in T2-weighted, FLAIR and Echo Spin
gradient sequences (with different 1.5 and 3.0 T) [1].
Using the T1-weighted volumetric sequences, we
measured the sellar barrier using speciﬁc software
(e.g., Horos v3.2.1 for Macintosh or Kodak Carestream PACS - Client Suite v10).

5. How many types of sellar barriers have
been described?
Based on their anatomical structure, two types of
barriers were initially described: a strong one and a
weak one [1]. The barrier was considered strong if it
was constituted by dura and/or gland and weak if it
was constituted only by arachnoid [1].
Then, the addition of a new subtype to the classiﬁcation was proposed: the mixed sellar barrier [2].
This subtype is a combination of both types, partly
strong and partly weak, and it was validated in a
series of operated patients [2].
In summary, there are currently three distinct
subtypes: strong, weak, and mixed (Evidence Level
III).
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Abbreviation
MRI
CSF

magnetic resonance imaging
cerebro-spinal ﬂuid

6. Can we distinguish these subtypes in MRI?
It is possible to distinguish the sellar barrier
subtypes as long as a sellar region MRI protocol is
used (Figures). Measurements should be made in
the sequence with contrast. The types of barrier are
deﬁned according to these measurements [2] (Evidence Level III):
- Strong: the thickness of the barrier measures
more than 1 mm
- Weak: the thickness of the barrier is less than
1 mm
- Mixed: in T1-weighted volumetric sequences,
both lengths of thickness could be found in
different zones of the sellar barrier.

7. Can we distinguish these subtypes during
the surgery?
In the intraoperative time, we can distinguish the
three types of the sellar barrier using both

Fig. 1. Strong sellar barrier. 52-year-old male patient with non-functioning pituitary macroadenoma. (A-B) Preoperative MRI, coronal (A) and
sagittal (B) view: the yellow arrows indicate pituitary gland as part of the sellar barrier. (C-D) Intraoperatively image from endoscopic view in (C)
and after (D) tumor resection: the gland is observed as part of the sellar barrier.
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Fig. 2. Weak sellar barrier. 44-years-old female patient, with growth hormone-secreting pituitary macroadenoma. A-B: sagittal views in preoperative MRI: the red arrows indicate weak sellar barrier; C-D: Intraoperative images of microscope views in (C) and after (D) tumor resection: only the
arachnoid is observed as sellar barrier component.

microscopic [1] or endoscopic techniques [4] (Figures) (Evidence Level III).
- Strong: gland and/or dura mater are observed
on the roof of the pituitary fossa
- Weak: the roof is constituted only of arachnoids
- Mixed: a part of the roof is covered by gland or
dura mater, and arachnoids constitute a part.

8. Is there a correlation between MRI and
intraoperative ﬁndings?
The currently published case series indicates a
strong correlation between radiological and intraoperative ﬁndings [1e4] (Evidence Level III): This
correlation is reported to be up to 100% in the case
of weak barrier subtype [2] (Evidence Level III).

9. Is there any correlation between the sellar
barrier's MRI subtype and the risk of
cerebrospinal ﬂuid (CSF) leakage?
Patients with weak sellar barriers have more risk
of intraoperative CSF leak. The strong sellar barrier

is a protective factor for intraoperative CSF leak
[1e4] (Evidence Level III).

10. Is the concept of the sellar barrier useful to
deﬁne the type of approach?
No, it is not useful. The surgical approach would
be selected based on the type of tumor, degree of
invasion, the extension of the lesion, among other
characteristics. (Evidence Level IV).

11. Is the concept of the sellar barrier useful to
deﬁne the reconstructive phase?
No, it is not useful. The deﬁnitive reconstructive
technique is deﬁned according to the intraoperative
degree of CSF leak in the Esposito-Kelly classiﬁcation [8] (Evidence Level II).

12. So, what is the use of knowing a patient's
sellar barrier subtype?
The knowledge of a patient's sellar barrier subtype
is useful for clinical-surgical practice and the
physician-patient relationship.
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Fig. 3. Mixed sellar barrier. 33-years-old male patient, with prolactinoma non-respondent to cabergoline. A-B: Preoperative MRI, coronal (A), and
sagittal (B) view: the yellow arrow indicates the pituitary gland (left side) and red arrow indicate arachnoid (right side) as part of the sellar barrier. CD: Intraoperatively image from endoscopic view in (C) and after (D) tumor resection: the gland and the arachnoid are observed as the sellar barrier
components.

The application of this concept in clinical practice
allows us to identify those patients with higher
chances of needing an aggressive reconstruction
strategy. A relative indication for harvesting the
nasoseptal ﬂap is the presence of a weak sellar
barrier on MRI. The sellar barrier concepts serve as
support in making surgical decisions to prevent
possible complications [4].
We can inform the patient of the possibles complications if they have a weak barrier on MRI: a
higher risk of intraoperative CSF leak that could
need an extra incision in order to take abdominal or
crural fat to repair it. This fact could also back up the
medical-legal implications of this decision [1].

13. Could new technologies have an impact on
identifying the sellar barrier?
A study of the pituitary region with a 7.0 T MRI [9]
speciﬁc approach on the classiﬁcation of the sellar
barrier could expand the knowledge of this entity,
and further help to deﬁne the concept of the mixed

sellar barrier. Furthermore, a recent study showed
that high deﬁnition (HD) endoscopes help identify
small elements (e.g., a branch of the upper pituitary
artery) during surgery [10]. This technology may
help to avoid damage to the arachnoid surface and
therefor avoid CSF leak. Finally, 3D endoscopes will
be vital for teaching the concept of the sellar barrier
in various scenarios.

14. Limitations
We have observed difﬁculty in deﬁning the type
of barrier in the following situations:
- Giant adenomas
- Adenomas that capture contrast in a homogeneous mode
- Multilobed adenomas in their suprasellar
extension
- Patients with previous surgery
Further studies investigating the clinical applicability of the barrier in this context are needed.
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Publication comment
Publication comments #1
According to a series of cases throughout their
achieved experience, the authors review the concept
of the "Sellar Barrier" previously described by their
group. It is deﬁnitive that the preoperative analysis
of the imaging studies is crucial for an adequate
operative plan and the avoidance of complications.
The sellar barrier is a noted concept that invites the
lecturer to analyze each case's imaging studies
deeply. I want to acclaim the authors for the
development of this manuscript and encouraging
the meticulous scrutiny of each patient.
Diego Mendez Rosito
Professor of Neurosurgery
Neurosurgery Department, National Medical Center
November 20th, Institute of Social Security and Services
for State Workers, CDMX, Mexico
Publication comment #2
The article opens with an interesting title, which
captures the attention of the lector. The authors take
us by the hand since the main basic concepts until
the normal to pathologic anatomy. These concepts
are well deﬁned; it is clear to distinguish between
them in a short but concise way, giving them keypoints to differentiate them through clinical, surgical, and imaging characteristics.
It is essential to highlight that it gives a practical
use for the classiﬁcation, which I think is the most
important thing about the article because it gives a
propose to get to know and use the new concepts
deﬁned. It invites the surgeon to prepare for the
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procedure by studying more than the usual concept,
such as tumor extension, invasion, or type of tumor.
The whole concept is landed at the end, giving us
another tool to endure reconstructive procedures
and precautions before the surgery, by promoting
the careful study of every case for the surgeon to be
prepared.
I think it is a precious article that achieves the
propose giving the neurosurgeon a practical tool
that is easy and reproducible in daily life. Even
when it is a relatively known concept, previously
described, they give us a whole new focus, so congratulations on the publishing group.
Juan Luis Gomez Amador
Professor of Neurosurgery
Director of the Skull base & Endoneurosurgery program
at the National Institute of Neurology and Neurosurgery,
Mexico City.
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